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ABSTRACT 

■ A major challenge confronting the United States Army 

is to obtain optimal performance from both its human and machine 
resources* This study examines episodes of peak performance in 
soldiers and athletes; Three cognitive components were found to 
enable episodes of peak performance: psychological readiness 
(activating optimal arousal and emotion appropriate for the task) 9 
information processing (attending to and interpreting key stimuli ) , 
and endurance management (controlling fatigue and pain for sustained 
performance). There is also evidence suggesting that endorphins 
underlie these three processes, Accordingly, performance can be 
enhanced through two strategies. One technique is teaching 
self-regulation of endorphin levels. The other more immediately 
available solution is to use contemporary sports psychology training 
techniques to optimize cognitive processes underlying superior 
performance. With either strategy, optimal performance will result 
from an enhanced ability to cope specifically and continuously 
tailored to meet the conditions and demands of a particular activity, 
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FOREWORD 



The Army Research Institute is seeking new ways to anharjce 
performance as emphasiEed by the Army Science Board Subgroup on 
Emerging Human Technologies, This report describes a promising 
approach based upon the results of an examination of instances o 
exceptional military and sports achievement, Psychological 
components found to be important for optimal performance can be 
manipulated ? with training techniques from sports psychology 
such that they are specifically and continuously tailored to mee 
the conditions and demands of military tasks. This approach to 
training has major implications for optimising both individual 
and team performance. 




EDGAR M, JOHNSON 
Technical Director 
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TRAI&MQ LESSONS LEARNED FROM PEAK PERFORMANCE EPISODES 



EXECUTJ W SUMMARY 



Hi^fh quality performance will be essential to prevail on thm 
bat-bia£l#id envisioned for -the 21st Century, ConseqUintly, a 
mmDok* challenge confronting US Army readiness is obtaining 
optimal jerformanoe from both its human and machine resources, 
Foro^ w^damisation towards ARMY 21 has benefited greatly from 
R&D ^uipment technologies. Comparable R&D efforts aye ne^d^d 
to obtsiji breakthroughs fo^r optimiaing individual and group 
perf Q»rrri^jio8. This requirement can be met in part throufh an 
unde^st^lng of performano© regulation and related training 
technologies that can snhaace Army performance. 



Th§ training concept described here is derived from an 
examination ©f instances off exceptional achievement - peak 
perf ^mi^sices. Factors accompanying episodes of peak performance 
in sol^i^rs and athletes w<&jc*e identified through two jnajor 
sourQaa* Information was obtained from literature rtviewa of 
data t^s^adealing with peak performance in the military, sport% 
ps^aholo^/msdicine, and biological sciences as well as from 
int^via^e conducted with ec-fchletes and members of the military, 



Finding- 

Tlia examination of episodai of peak performance indicates 
thut tli^a cognitive oomponants enable these episodes: 
psychological readiness , information processing, and endurance 
manaff^Qiabi There is alio -evidence indicating that endorphins 
und^PHe thsse processes. Accordingly * performance can be 
enh^nc^d through two strat^^ies; one approach for future 
dev%!oeu%i]t is teaching self -regulation of endorphin levels, Th# 
otfa^ mo^t immediately avaLlable solution is to use contemporary 
sports p^ohology training ^techniques to optimise the 
parofrclipjgleii processes un4e:riying superior performance, With 
eithay giferatagy, superior performance will result from an 
enhanced cognitive ability "to cope that is specifically and 
oontita^piasiy tailored to m^«-b the conditions and demands of 
Pwrbi^X^s activities . 
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Utilisation of Ftn^^ings: 

"I^his report i*-dentif ies the scientific basis for sev&^al 
^Bini^ti$ strategists that can be developed for enhanced hr^ny 
performance, Th%s-^ training approaches will help to meet the 
IRMY 2^1 goal to ^£«pomplish more with less manpo^af, 
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TRAINING LESSONS LEARNED FROM PEAK PERFORMANCE EPISODES 

INTRODUCTION 

A major challenge oonf rontiaaff th% US Army Is to ofttain 
optimal performance from both it as' human and machine i«esourcea. 
Force modernisation has benef iteti gre**l3>- from R&D on equipment 
technologies, Comparable R&D efforts ar% nseded to otrfefcain 
training breakthroughs for optima- zing individual and team 
performance. The general approaoh undertaken here accordingly 
emphasizes investigations of a neglected .gspaot of taofcandlogy - 
human technologies - as itressed "by the Am Science Board 
Subgroup on Emerging Human Teohnc* iogies (llinchard, Cl^rk, 
Sidwell, Ley, Jr., & Weddle, 198*). The A W stus for thes training 
concepts described here derives £ rom an ewUnation of instances 
of exceptional achievement - peak: perf oarjiHaMts . Factor— s 
accompanying such performance episodes in soldiers and athletes 
were identified through two major soufoft^ Information, was 
obtained from literature reviews .of data basis dealing -with peak 
performance issues in the military, sport sciences /mecU-cine, and 
biological sciences as well as interviews conducted vltfci athletes 
and members of the military, 

The general public views MorXd-olw s athletes as physical 
supermen and superwomen. Athletes themffel-ves frequently remark 
that as much as 90% of thslr competitive e<J|s and success is 
attributable to "mental factors". The iftjpertanoe of 
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psychological inf luenaaa on performance was not lost on Bruci 
Jenner • "I always felt that my greatest asset was not my physical 
ability, it was my mental ability" (Garfield & Bennett, 1984) , 
Despite athletes* belief in the importaiioe of psychological 
processes i the overwhelming proportion of American research on 
sports concentrates on other factors. However, the tendency to 
disregard psychological variables is being reversed with the 
emergence of the field of sports psychology, During the past two 
decades ? this discipline has promoted general interest in the 
neglected psychological concomitants of performance. 

Current research offers the intriguing prospect that 
soldiers and leaders can train to perform mental and physical 
feats vastly superior to the norm. Peak performances, usually 
associated with elite athletes f are experienced by almost 
everyone at some time. Such performance episodes seem to occur 
most frequently in competitive sports , because of the emphasis on 
striving for excellence where performance quality is indicated by 
objective measures. Top performers frequently report that 
attaining truely exceptional levels of performance depends upon 
their mental state. Some believe that peak performance episodes 
result from being in a special or "altered state" of 
consciousness which can not be deliberately or voluntarily 
evoked , 

Unfortunately, the sports psychology literature is 
predominantly theoretical in terms of psychological processes 
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contributing to performance. Techniques for the psychological 
enhancement of performance accordingly lack the organisation and 
integration that can ensue from a theoretical account. Many 
related training interventions are instead driven by 
trial-and-error and represent more of an art form than 
application of scientific principles. The theory of peak 
performance presented here includes psychological factors which 
are susceptible to self -regulation . Guidance is also provided 
about the circumstances under which these psychological factors 
need to be modified, 

AN ALTEBEB PERCEPTION SYNDROME 

The sports psychology and military literature (Browne & 
Mahoney, 1984; Epuran, 1978; Hickman, 1979; Marshall, 1947; 
Murphy & White, 1978; Privette , 1981), as well as interviews with 
athletes (Unesthal, 1982) and the military (Goldman & Fuller, 
1983; Marshall, 1967, 1967; Sullivan, 1984; 1985), indicate, 
surprisingly, that performance is frequently at its best during 
episodes which include marked perceptual alterations. Changes 
are initially moderate and frequently beneficial, reflecting 
focused attention as well as factors related to strength. 
Progressing further along this dimension of altered perception 
results in increasing distortion that can be counterproductive to 
optimal performance. This altered perception syndrome ranges 
along a continuum through impressions of * altered 
attention/concentration - slowed passage of time - objects 
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appearing larger - detachment and control - reduced fatigue/pain 
- exceptional energy or strength - serenity - invincibility - 
psychokinetic or telepathic sensations - out of body sensations. 

Partial amnesia also commonly occurs for peak performance 
episodes, as exemplified by reports that "After a very good jump, 
I remember nothing from the moment I ? m about to leave. My memory 
returns just before I touch down. If, however, I have had a bad 
jump, I remember clearly the entire jump" (ski jumper) (Unesthal , 
1982), Amnesia is unfortunate here because of its' negative 
consequences for interviewing performers about their mental 
control. Both this amnesia and the perceptual distortions 
emphasise the importance of psyohobiological contributions for 
understanding peak performance regulation, 

A satisfactory theory of peak performance must encompass 
both the exceptional level of performance exhibited and 
correlated perceptual and memory phenomena. This review 
conceptualises the psychological processes involved in both 
superior performance and the associated altered perception 
syndrome. These psychological contributions to peak performance 
are based upon three highly interactive and ongoing processes* 
psychological readiness, information processing, and endurance 
management . 
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PSYCHOLOGICAL PROCESSES 



Psychological Readiness - Arousal and Affect 

Psychological regulation of performance quality begins with 
a foundation of cognitive preparedness to meet task conditions. 
This readiness consists of having an appropriate level of both 
arousal (psyched^up or -down) and affect (emotions and 
attitudes). The optimal activation level depends upon the nature 
of the task and activation is frequently related to performance 
by an inverted U-shaped function. That is, performance is 
enhanced by increased activation up to some point; beyond this, 
performance deteriorates (Yerkes & Dodson, 1908), 

The relationship between performance quality and optimal 
activation level also varies with task complexity and other 
conditions such as a performer's skill level. More complex (or 
poorly learned) tasks are typically better performed with low 
activation levels. In contrast ? relatively simple (or well 
learned) tasks can be better performed under high activation. It 
is important to determine the optimal activation needed, for a 
particular set of task conditions, because inadequate levels of 
arousal are associated with poor performance. Excessively high 
arousal levels are even more debilitating as they can result in 
confusion, loss of confidence and fear of failure, and an 
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impaired ability to attend to important cues (Browne & Mahoney, 
1984; Landers , 1978). Numerous attempts have bean made to 
regulate athletes 1 activation levels through auto suggestion. 
These techniques (e.g,, autogenic training, biofeedback, 
breathing exercises , progressive muscle relaxation) are commonly 
found to influence activation levels (Biclnnan, 1979; Sandweiss & 
Wolf, 1985; Wilson & Bird, 1982), 

Information Processing - Perception and Memory 

Optimal performance requires an ongoing collection of 
information about task conditions. This material is then 
processed, compared with memories of relevant experiences, and a 
course of action is chosen. Ongoing responding is then modified, 
as appropriate, in a continuous feedback loop. This information 
extraction and comparison process in decision making begins with 
the vast amount of material in short-term sensory storage. 
Orientation and selective attention reduce this overwhelming 
amount of material into that transferred to short-term memory- 
Information is then assessed and interpreted in this cognitive 
workspace. Processing includes interacting with long-term memory 
to attach meaning to sensory input and to select from the stored 
repertoire of response patterns. 

For an individual who is psychologically ready to respond > 
awareness must focus on critical triggering cues, These include 
information about both internal (e,g*, body condition and 
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positioning) and external factors (e.g., particular aspects of 
task conditions) which experience has shown to be essential for 
good performance. Concentration enhances critical task 
components and elite performers report being "Completely 
concentrated on what I am doing. Oblivious to the surroundings" 
(swimmer) (Unestahl, 1982). This intense selective attention can 
result in feelings of dissociation from nonessential factors. 
Soldiers report that S, I felt the presence of other beings on the 
right and left of me, but my intense concentration . . . made it 
impossible to see them" (Sullivan, 1984). At the extreme, 
performing as if in a 'trance' is experienced. For example, 
"When I think back on my Olympic race, I remember mainly what I 
saw on the videotape afterwards. It was a perfect race, I was 
as if in a trance" ( swimmer ) (Unestahl , 1982), This is variously 
called having a hot night (basketball), playing out of one's head 
(tennis), skying out of one's mind, or losing onesself in jogging 
and swimming. 

Intense concentration can also be accompanied by 
particularly striking alterations in the perception of time and 
space. Time appears to advance very slowly during peak 
performance episodes and reports of behaving in "slow motion" are 
common from soldiers and athletes . A soldier reported that the 
point man "was outside time; it was as if the bullets took two or 
three minutes in flight, and he was watching them." (Goldman & 
Fuller, 1983), Similarly, "Sometimes everything slows down, which 



- 7 - 



makes it possible to make moves that normally would have been 
impossible" (Formula 1 driver) and "Sometimes I can experience my 
performance as a dance on a film shown in slow motion" 
(f igureskater ) (Unestahl , 1982) . Spatial distortions are less 
common and typically involve perceptual tnlar^^ > of critical 
objects in the environment. For example, reports that- "the 
pigeons become very big and slow" (marksman) (Unestahl s 1982), 

Formal sports psychology approaches to optimizing decision 
making emphasise the long-term memory aspect of the perceptual 
axis. In addition to enhancing basic skills through traditional 
practice sessions > preparation has recently been extended to 
include cognitive rehearsal or imagery. This training procedure 
consists of rehearsing by thinking about conducting the various 
performance components. Forming mental images and anticipating 
emotional responses can also be included and mental rehearsal is 
particularly appropriate for tasks high in symbolic or cognitive 
elements (Felts & Landers* 1983), 

Endurance Management - Fatigue and Pain 

Suprassion of fatigue and pain sensations is necessary to 
sustain performance. Numerous reports indicate increased 
tolerance of and/or decreased awareness of fatigue and pain for a 
variety of circumstances including injuries received in military 
actions and competitive sports (Henry, 1982), Feelings of 
well-being, and an absence of fatigue or pain even under 
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strenuous conditions which may result in bodily injury, are 
commonly reported. Such experiences include soldier reports that 
"then stripped the man's jump jacket away and found six 

bullet holes in his upper right arm and shoulder; the soldier had 
not been aware of his wounds until that moment" (Marshall, 1947). 
Athletes also report such endurance management, "Everything felt 
terrific 11 (runner) and that "The body was working by itself 
without effort and without any feelings of fatigue or pain 1 ' 
(skier) (Unestahl, 1982) . 

Endurance is -typically approached only in terms of physical 
conditioning and few training regimens attempt to manipulate 
psychological processes ior endurance management. One approach 
is to ignore fatigue and pain Toy distracting attention away from 
these sensations (Broad, 1979). A more formal technique is 
incorporated in the psychical self -regulation program developed 
in Russia, This program uses techniques from numerous training 
systems (meditation, yoga, hypnosis, autogenic training, martial 
arts) in the attempt to mentally regulate physiological 
functioning. Included are procedures purportedly useful for 
influencing pain threshold and obtaining quick recovery from 
strenuous competition (Hickman, 1979). 

UNDERLYING PHYSIOLOGICAL PROCESSORS 

Neural mediation of these three psychological processes is 
associated with different brain areas. Psychological Readiness 
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is influenced by several brain regions. The reticular 
formation/activating syitem regulates the arousal component of 
readiness , This region also influences attention, modulates 
sensory cortical input ? and affects muscle tone for response 
readiness. The richly interconnected forebrain structures of the 
limbic system regulate affect, the other component of 
psychological readiness . 

Information P rocessing requirements for peak performance 
primarily involve perceptual and memory processes. These are 
substantially influenced by specific limbic structures as well as 
by sensory processing in cortical projection areas. The 
amygdaloid and hippooampal limbic structures are highlighted here 
because of their involvement in perception and memory. For 
example, the amygdala is implicated in attention/orientation, 
memory, and emotion (e.g., fear, anxiety). Additionally, it is 
involved in perceptual distortions such as hallucinations (e.g., 
impressions of heaviness, floating), illusions of familiarity, 
and disturbed awareness and confusion (Breathnach, 1980; Halgren, 
1982; Saunders, Murray s & Mishkin, 1984), The hippocampus is 
particularly implicated in memory processes including 
representational or recognition memory and cognitive 
spatiotemporal maps. It is also involved in disturbances of 
recent memory such as the amnestic syndrome (Breathnach, 1980; 
Qakley, 1981; Pandya & Yeterian ? 1984), 

Analgesic contributions to Endurance Management of fatigue 
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and pain have their physiological basis in spinal transmission 
and cortical projection areas. It is noteworthy that the 
afferent nociceptive pathway includes projections to both the 
reticular formation (arousal) and the limbic system (affect). 

In sum, in addition to physical capability and basic skills, 
peak performance : 

o Is accompanied by an altered perception 
syndrome ; 

o Is modulated by cognitive processes of psychological 
readiness, information processing, and endurance 
management ; 

o Is ultimately regulated by neural areas underlying 
these critical psychological processes, 

A MODEL OF NEURAL REGULATION 

The recently discovered endorphins include three families of 
endogenous opiate^like peptides - enkephalins, endorphins, and 
dynorphins - that function as transmitters or modulators of 
neural activity. Endorphin levels are influenced by task 
conditions through both physical (effort, aversive circumstances) 
and psychological variables (conditioning, fear, suggestion) 
(Bolles & Fanselow, 1982; Henry, 1982; Katg & Gormezano, 1979), 

Specific endorphin involvement with psychological processes 
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in performance is indicated by studies of anatomical, 
pharmacological, and behavioral function, Endorphin 
distributions are concentrated within brain regions associated 
with the psychological performance components emphasised here. 
Endorphins also effect specialised receptors similarly 
concentrated within these brain regions (Dores, Akil, & Watson, 
1984; Feldman & Quenzer, 1984; Frost et al , 1985; Goodman, 
Fricker, & Snyder, 1983; Ikeda et al , 1983; La Motte, Snowman, 
Pert, & Snyder, 1978 ; Miller & Fickel, 1980; Roberts, Allen, 
Crow, & Poiak, 1983; Bossier & Bloom, 1982; Simantov, Kuhar, 
Pasternak, & Snyder, 1978; Watson, Khachaturian, Akil, Coy, & 
Goldstein, 1982), Studies of behavioral effects of endorphins 
also indicate their importance for psychological processes 
contributing to performance. 

The clearest and most researched endorphin function is an 
analgesic contribution to endurance management. Afferent pain 
pathways are richly endowed with endorphins involved in the 
transmission of pain information (Dores et al , 1984; Pregewlocki, 
Gramsch, Pasi, & Hera, 1983), Efferent inhibiting systems are 
thought to block nociceptive information with endorphins (Mense, 
1983), The perception of fatigue during exercise is modulated by 
endogenous opioids (Harber & Sutton, 1984) that also contribute 
to endurance management through pain suppression mediated by 
placebo effects (Copolov & Helme, 1983). 

Endorphin involvement in information processing includes an 
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influence on all aspects of the perceptual axis. They mediate 
attention by gating perceptual information (Belles & Fanselow, 
1982)* influencing sensory input at the attention and perception 
levels (Rovacs & de Wied, 1981), A progressively greater 
influence is then exerted by endorphins at successively higher 
levels of sensory information processing in the cortex (Lewis et 
al , 1981), Strong support also exists for memory being altered by 
endorphin involvement in the mechanism underlying the modulation 
of memory storage (McQaugh* Martinez, Jr., Messing, Liang, 
Jensen, VasqueE, & Rigter* 1982), Endorphins are also involved in 
regulating arousal level through activity in the limbic and 
extrapyramidal systems (Thompson, 1984), 

Endorphins have been previously implicated in athletics as a 
potential basis for the "runners' high" (Carr et al, 1981). 
Studies of this effect report increased blood concentrations in 
response to both acute and chronic exercise (Harber & Sutton, 
1984). The difficulty with this research involves undetermined 
brain involvement accompanying observed changes in peripheral 
concentrations . Changes in central endorphin concentrations have 
also been reported in response to stress (see, for example, Barta 
& Yashpal, 1981) and the present model is based upon endorphin 
activity in the central nervous system. 

The possibility that changed endorphin levels during peak 
performance are responsible for the altered perception syndrome 
is particularly apparent, Opiates are associated with emotional 



changes* ranging from a sense of well being to euphoria, that 
accompany -the loss of inhibition and anxiety s Hypnotic 
trance-like effects are also commonly encountered along with 
generalised alterations in arousal, attention, perception and 
memory. Extreme perceptual distortions resulting from opiates 
include the impression of being dissociated from one's body as 
well as auditory , olfactory, and visual hallucinations (Carr, 
1983; Feldman & Quenger, 1984; Olson, Olson, Kastin & Coy, 1982; 
Fiokar, Dubois, & Cohen, 1984), 

TRAINING TAILORED TO MEET TASK CONDITIONS 

What does all of this mean for military training programs? 
The above characterisation of performance modulation depicts 
superior performance as being enabled by psychological readiness 
information processing, and endurance management. There is also 
evidence suggesting that endorphin activity, in associated nsura 
regions, substantially contributes to these processes. 
Accordingly, performance can be enhanced through two different 
approaches. One strategy is teaching self -regulation of 
endorphin levels. The other much more immediately available 
solution is to influence important congitive processes through 
training techniques from sports psychology. With either 
strategy, optimal performance will result from tailoring 
capabilities to meet a task's conditions and demands. 

The meshing of psychological processes with task conditions 
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and demands to be met requires an encompaeinrg characterisation of 
task requirements . This can be provided by eonstructing a 
taxonomy of the major task variables (e.g., complexity, risk) 
encountered in various military tasks. Individual tasks would be 
assessed to determine the relative importance of each variable 
for that task. Ensuing profiles of the importance of task 
variables, for each particular activity, would then be matched 
with psychological contributions needed to optimally accommodate 
these task variables. Such profiles of optimal cognitive 
functioning are expected to display considerable overlap across 
activities. Thus, many tasks could be accommodated by being able 
to meet a limited number of unique sets of task conditions. This 
would facilitate generalised approaches to self ^regulation; 
however, profiles are also anticipated to identify unusual 
training needs. 



Table 1 

The Relationship between Psychological Processes 

and Task Conditions 



INFANTRY TASK. CONDITIONS 

a* c a, a a,b a,b 

TASKS Effort Duration Complexity Risk 



Attack High Low High High 

Defend Low Medium Medium Low 

Note: Task conditions make demands on the cognitive 
factors of 

a* Psychological Readiness 
b-* Information Processing 
o : Endurance Management 
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These points are illustrated in the hypothetical example 
depicted in Table 1 B Of the two infantry squad tasks, the attack 
is typically high on effort, complexity, and risk while low on 
duration* In contrast, the defense can be characterized as lower 
on effort and risk while medium on duration and complexity. 
These differing profiles of task conditions are best accommodated 
by different levels of readiness, information processing, and 
endurance management. Therefore, preparation and execution for 
the two tasks must differentially reflect coaching and 
self ^regulation for each cognitive component. 

Each task condition in this example must be considered to 
determine the appropriate level of psychological readiness. In 
generai ? high effort tasks, such as attacking, benefit from high 
activation levels. However, recalling that the optimal 
activation level varies with task complexity i high complexity and 
risk conditions for an attack are best accommodated by a lower 
activation level, A medium level of activation may be a 
reasonable compromise here. The defense, in contrast, is ideally 
undertaken with much greater activation to enhance performance 
under conditions of reduced effort and duration. The medium 
complexity and lower risk involved can also be better 
accommodated by higher activation. These two task demand 
profiles have an obvious implication for interventions 
influencing psychological readiness. Optimal activation for 
defending is much higher than for attacking which may require a 



reduction in arousal . 

Information processing needs are moderate for defending but 
the complexity and risk involved in attacking require rapid and 
accurate decision making. The risk condition also necessitates 
optimising information processing while perceptual distortions 
are minimised. Preparation should include cognitive rehearsal 
for appropriate memory storage of behaviors which can be recalled 
during mission execution, Finally, the higher effort required in 
the attack mak#s endurance management more of a concern in that 
mission than it is for the defense. 

In sum, a theory and model of peak performance is presented 
which proposes that psychological processes in performance: 

o Reflect endorphin activity within 

underlying physiological processors ; 
o Need to be tailored to task conditions and 

demands . 

TRAINING PROGRAM DEVELOPMENT 

An examination of peak performance episodes indicates 
critical psychological contributions from^ psychological 
readiness to respond to task conditions/demands , information 
processing f and endurance management for sustained performance. 
Activity within brain regions associated with these processes 
further suggests the importance of endorphins in performance 



modulation, Self ^regulation training for performance enhancement 
can accordingly be directed at either the psychological processes 
or their underlying physiological processors. 

Physiological Processors 

Considerable basic research is needed to benefit from the 
endorphin^mediated physiological basis of performance. In 
general, research is needed to: 1) determine optimal endorphin 
levels in brain regions supporting cognitive processing, and 2} 
develop self -regulation procedures to manipulate endorphin levels 
in a noninvasive manner. Much of this research and development 
would most appropriately be conducted by an agency with a medical 
mission, such as the Army Medical E&D Command, 

Psychological Processes 

Self -regulation of psychological processes can be 
accomplished in the near-term. Such an effort would start with 
identifying relevant sports psychology training techniques for 
self -regulation of the psychological factors emphasised here. 
This includes coaching procedures and techniques for individual 
manipulation of psychological readiness (e,g,, biofeedback for 
affecting arousal level), information processing (e.g,, cognitive 
rehearsal to enhance memory), and endurance management (e,g,, 
reduced awareness of fatigue and pain) . Sports psychology 
techniques would also be identified for enhancing group dynamics 
(e.g*, increased motivation from cohesion, attitudes, and values; 
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enhanced decision making from communication flow aids). 

Individual and team military tasks would then be 
characterised according to their degree of dependence upon each 
of the three critical cognitive processes, A pilot program of 
instruction would then be developed for teaching behavioral 
control within the context ©f existing military instruction and 
training. This self ^regulation training should be specifically 
tailored to match psychological processes to task conditions and 
demands to be met . 

In sum, a prototype performance enhancement training program 
is conceptualised to incorporate: 

o A training concept, from the sport sciences, 
to influence critical psychological processes ; 

o A training concept, from psyohobiology , to 
influence underlying physiological processors 
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CONCLUSION 

An examination of episodes of peak performance indicates 
that three cognitive components enable these episodes: 
psychological readiness (activating optimal arousal and emotion 
appropriate for the task) s information processing (attending to 
and interpret at ing key stimuli), and endurance management 
(controlling fatigue and pain for sustained performance), There 
is also evidence suggesting that endorphins underlie these 
psychological processes. Accordingly, performance can be 
enhanced through two strategies; one approach is teaching 
self -regulation of endorphin levels. The other more immediately 
available solution uses contemporary sports psychology training 
techniques to optimise psychological processes underlying 
superior performance. With either strategy, optimal performance 
results from enhanced coping ability specifically and 
continuously tailored to meet the conditions and demands of a 
particular activity. 



- 21 - 



32 



REFERENCES 



Barta, A., & Yashpal , K. (1981), Regional ridiitriibution of 
B-endorphln in the rat brain; the effect of striis. Progress 
in NeurQ-PsychQpharmaQolQgy . 5, 595-598, 

Blanchard, G, 5, , Clark, C . E, , Sidwell, P., Ley , Jcr., H. L. , & 
Weddle, F, D. (1983), Army Science gfijid Befiort of Panel on 
Emersinfi Human Technologies. Washington, DC: Depanartment of 
the Army , 

Bolles, R, C.p & Fanselow* M.S. (1982), Morphine tend behavior. 

Annu al Review of Psycho logy, 33, 87-181, 
Breathnach, C. 8. (1980), The limbic ayftlm, 1980, Journal of 

ihm Irish Medical Association, 73, 331-339 . 
Broad, W. j, (1979), Focus or fantasized Techniques produce 

differing results. S cie nce Pi pest, (April)* 57-61, 
Browne, M_ A. , & Mahoney, M. J. (1984), Sport psychology . Annual 

Review of Psychology, 35 , 605-825. 
Carr, D, B, (1983), Endorphins at the approach of d^^^th. The 

Lancet . 1, 390, 
Carr, D. B. , Bull en, B, A, , Skrinar, G , 8., Arnold , A., 

Rosenblatt, M, , Beitins, I, Z., Martin, J, B. , & MoArthurs J, W 

(1981). Physical conditioning faoilitfrfcis the exe;ro±se^induced 
secretion of Beta-endorphin and Beta-lipotropin i# women. 
The Hew England Journal of Medicine, Jgjj, 560-563, 

" 23 '33 



Copolov, D, L,,* & Eelme, R, D, (1983), Enkephalins and endorphins 
clinical, pharmacological and therapeutic implications. 
Drugs, 26, g(&3-519, 

Doras, B. M- , iS%kil, H. , Watson, S. J, (1984), Strategies for 
studying opic=iid peptide regulation at the gene, message and 
protein leveLAs. Peptides, 5 (Suppl. 1), 9-17, 

Epuran, M. (107^8). Psychic ability in athletes: general 
oonsidsratiotoSj In F, Landry & W. Orban (Ids), Motor 
Learning^ Bgagrt Psychology, Pedagogy and Didactics of Physical 
Activity (pp. 243-252), Miami: Symposia Specialists, 

Feldman, R, B ( , & Quenser, L.F* (1984), Fun da mentals of 
Neuropgychophmarmacology . Sunderland, MA* Sinauer. 

Felts, D, L, , fes Landers, D. M. (1983). The effects of mental 
practice on mmotor skill learning and performance* a 
meta-analysis^ . Journal of S^ort Pszohology, 5, 25-57. 

Frost, J. J,, Wagner, Jr., H. N. , Dannals, B. F. , Bavert, H. T,, 
Links, J . M % , Wilson, A, A* , Burns, H. D. , Wong, B, F M 
McPherson, ft, W. , Bosenbaum, A. E, , Kuhar, M. J., & Snyder, S. 
H, (1985). IflUj^aging opiate receptors in the human brain by 
positron toi&o *graphy, Journal of Computer Assiste d 
TomograBhK, 9_ s 231-236, 

Garfield, C. A. , & Bennett, H. Z. (1984), Peak performance, 
Los Angeles: ^Taroher, 




Goldman, E> . , & FttHa=r , T,(1983), teUt GgmianKi What 

Vietnam Did to tJa* Ne^ York: Ballantinei. 
Goodman* R. R. , FrloBker, L. D- , & Snyder, H. (1983), 

Enkephalins, In D, Kr±*sgtr, M. BromisteinjCL & J. Martin (Eds) , 
Brain ESjtidil i^p— 821-849), New York: WStfiiey. 
Halgr©n ? E, (1982), t-frfental phenomena induo^d by stimulation in the 

limbic system. Hy^^an Neurobiology, i, 251 _-260. 
Harber, V, J,, & Suutaon, J, R. (1964), Endo-.x-phins and ixercise. 

Sports Medicine f „ 154-171. 
Henry s J. L. (1982), Circulating opioids* P*«©ssible phyiiological 
roles in central »e«rv<?us function, NeJAEMa^Afinoe & Biobehavioral 
Reviews . 8, 229-245 * , 
Hickman, J, L. (1879) • Hoi to elicit supernormal capabilities in 
atheletii, (1979). In, p t Klavora & J, D«i£±el (Ids), Coaoh, 
A thlete^ and thft S£-_ort, Psychologist (pp. 13-13-132). Toronto: 
University of Toron— bo, 
Ikeda, Y,, Nakao, K, s Yo%Wmasa, T. ■ Sakam^fclfco, M. $ Suda, M. , 
Yanaihar^ N. , & Iflwura. B, (1983), Parallel distribution of 
methionina-8nkaphml^,ii^^jg6-gly7-leu8 witH 
methionine-enkephalfiLn , leucine ^enkephalin, and 
msthionin©-snkephal£in-aji6-phe? in human »nd bovine brains. 
Life Soianoeii 33 , BS-Bg, 



- 25 ^ 

35 



Katz, R J. , & Gormeiano, (1E379). A rapid and inexpensive 

technique for assessing the fsinforoing effects of opiate 
driiga. Pharmacology , Blocheal»,try ... & Behavior, 11, 
23L-233, 

Kovass, G. L. , & de Wied, D. <l£38i). Endorphin influences on 
learning and memory (1981), Ir^, J, Martinet , Jr, , R, Jenseri, R, 
Messing, H, Rigter & J, McGau^Bh (Eds), Endogenous Peptides 
lOA Lea rnin g and Memory Proo gBa es (pp. 231t247) , New York: 
Academic Press, 

LaMot^te, C. C. , Snowman, A, , Fest=t, G, B, , & Snyder, S. H, (1978), 
Opiate receptor binding in rhssus monkey brain: association with 
linvbic structures. Bra in Resg ^^roh * 155, 374^379* 

Land^xs, D, M, (1978), Motivatic^n and performance: the role of 
arouisal and attentional factors , In W, Straub (Ed) , Sport 
Psychology an Analysis of Athl„ate B ehav ior (pp. 75-87), 
Ithaca , NY * Mouvement , 

Lewis , M. E. , Mishkin, M, , Bragi_n, E. , Brown, R. M, , Pert, C. B., 

' t Pert, A (1981), Opiate recepptor gradients in monkey cerebral 
oor^bex: correspondence with g^niory processing hierarchies, 
Soignee , 211. 1166-1169, 

Marshall, S- L* (1947), Mfin Aga l— nst Fire, Gloucester, MA: 
Smi^bh, 

Marshall, S, L. (1967), Battlgi&g in the Monsoon » New York: 
Morrow , 



Marshall, S. L. (1968), Ambush and Bird . New York: Doubleday. 
MoGaugh, J , L . , Martinet, J, L . , Jr» Messing, R, B, , Liang, K 5 
C. , Jensen, R, A,, Vasquea, B. J., & Rigter, H. (1982), Hole of 
neurohormones as modulators of memory storage. In E. Costa & 
M- Trabucohi (Eds), Regu latory Peptides: from Mol ecular 
Biology to Funct ion (pp. 123-130) . New York: Raven, 
Mense f S. (1983) . Basic neurobiologie mechanisms of pain and 

analgesia, Ame rican Journal of Medicine . 14 (Nov) s 4-14, 
Miller, R. J. , & Pickel, V, M, (1980), The distribution and 
functions of the enkephalins. Journal of Histo chemistry and 
Cytochemist ry . 28, 903-S17, 
Murphy, M. , & Whits, R* A. (1978), The Psychic Side of Sports , 

Menlo Park, GA: Addison-Wesley , 
Oakley, D, A, (1981), Brain mechanisms of mammalian memory, 

British Medical Bulletin , 37, 175-180, 
Olson, 6, A,, Olson, R, D, , Kastin, A, j M & Coy, D. H, (1981). 

Endogenous opiates: 1981, Peptides. 3, 1039-1072, 
Fandya, D, N. , & Yeterian, E. H. (1984), Proposed neural 
circuitry for spatial memory in the primate brain, 
Neurops ychologia * 22, 109-122, 
Pickar, D, f Dubois, M, t & Cohan, M, R, (1984), Behavioral change 
in a cancer patient following intrathecal B-endorphin 
administration, American Journal of Psychiatry. 141 . 
103-104, 



- 27 - 

37 



Presewlocki, R, , Gramsch, C. , Pasi, A, $ k Hers , A, (1983), 

Charaet eri zat i on and localisation of inunoreaoti ^/e dynorphin , 
[alpha] -neo-endorphin, met-enkepahlori and substance P in human 
spinal cord. Brain Research, 280, 95-103, 
Privette, G. (1981). Dynamics of Peak Performance, Journal of 

Humanistic Psycho logy , 2j^, 57-67. 
Roberts, G, W, , Allen, Y, , Crow s T, J,, &Polak f J, M. (1983). 

Immunocytochemical locati nation on neuropeptides in the fornix 

of rat , monkey and man , Brain Reseagah , 283 , 1 5 1 - 1 5 5 . 
Rossier, J. P. , & Bloom, F,E, (1982), Piatribu-tion of opioid 

peptides. In J, Malick & R. Bell (Ban ) , indQjrphing : Chemistry. 

Physiolog y t Pharmacology T and Clinioal Eslevance < PP • 

89-111) . New York: Marcel Dekker. 
Sandweiss, J. H. , & Wolf , S. L. (1985), (Eds), Biofeedback 

and sport science . New York* Plenuni, 
Saunders, R, C, , Murray, E, A., & MishKis, M. C1984>, Further 

evidence that amygdala and hippocampus contribute equally to 

recognition memory, Neuropsychologia s 22 * 7B5^79S . 
Simantov, R. , Kuhar , M. J, s Pasternak, Q.I, , & Snyder, S, H. 

(1976), The regional distribution of a morphine -lS_Ike factor 

enkephalin in monkey brain. Bra in Rfisjijioh, 108 , 

189-197, 

Sullivanj R, (1984), Combat^related near-death experiences: a 

preliminary investigation, Anabiosis « tha Journal for 
Near-Death Studies, 4, 143-152, 



- 28 - 

35 



Sullivan, R, M, (1985), Personal communication. 
Thompson, J. W, (1984), Opioid peptides, British Medical 

Journal , 288, 259-261, 
Unestahl, L, (1982), More new paths to sport learning and 
excellence. In J, Salmela, J, Partington & T. Qrlick (Eds), 
NeH Paths of Spo rt Learning and Excellence (pp. 89=97)* 
Ottawa^ Sport in Perspective. 
Yerkes, B. M. , & Bodson, J, D, (1908), The relations of strength 
of stimuli to rapidity of habit^f ormation, Journal of 
Comparative Neurology . 18 , 459-482, 
Watson, 8, J,, Khaohaturian, H, , Akil, H, , Coy, & 
Goldstein, A, (1982). Comparison of the distribution of 
dynorphin systems and enkephalin systems in brain, Science. 
218. 1134-1138, 
Wilson, V. E. , & Bird, E, I, (1982), Understanding self 
regulation training in sport, Sports, (October), BU-1. 



